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Abstract. From two fish farms in the southern part of the country (Ulmu and Ciocanesti) there 
were collected water samples from rearing fish ponds at different depths and there were assessed 
physical chemical parameters by using Nova-60 device. The obtained results were compared with de 
admitted limits provided by Order no. 161/2006 regarding surface waters quality and for the fish with 
the limits provided by Schlotfeldt H. J. Following the researches, there were revealed conclusions 
from two points of view: water quality in the ponds as surface water and water quality related with 
recommendations for fish rearing. Thus, the pH, the solved oxygen and residual chlorine in the two 
farms ranged within the admitted limits for both approaches: as surface waters (Ist quality) and as 
water used for carp rearing. The nitrates and the nitrites have values, which range them within the IInd 
quality class as surface water and values within the admitted limits for carp farming. The quality 
classes in which the waters from the two farms are ranging regarding total ferrum concentration are 
the IIIrd one at Ciocanesti and the IVth one at Ulmu, for carp rearing all values being appropriate. The 
phosphates concentrations are ranging the waters in the two farms within the Vth quality class. 
Regarding carp breeding, the phosphates concentrations revealed following the assessment had 
exceeded the admitted limits by 2 times in the samples collected from the surface, and by 3 times in 
the ones collected from 1.5 m depth. 
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INTRODUCTION 
 
Fish farming, as a branch of zootechny, contributes to the development of the 
agriculture, augmenting also the alimentary meat resources of the country. Fish meat is a 
cheap aliment in the entire world, this species using with the maximum efficiency water food 
resources, therefore there was noticed in the last years an impressive development of the fish 
farms. This situation has proved of great interest for the animal welfare and protection 
associations and for researches institutes, many projects of fish welfare being ran using 
European funds in present (COST 867 projects, Benefish, Wealth, Fastfish, Eurofish, Welfish, 
Aquafirst). 
Water, fish environment, has the main influence on fish life, health and production, 
through all its characteristics: organoleptical, physical, mechanical, chemical, biological and 
bacteriological (Lustun L. et al., 2004; Man Cornel, 2006; Turliu N., 2008). 
In this context, the present work has in view fish welfare assessment, using as 
objective welfare parameter (OWI) the water quality. 
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MATERIALS AND METHODS 
 
In two fish farms located in Calarasi area (Ulmu and Ciocanesti) there were collected 
water samples from the rearing ponds at different depths as follows: at the border - 30 cm 
depth, from the center - 1.5 m depth and from the center, at surface. 
Ciocanesti farm has a surface of 196 ha in Boianu-Sticleanu Pond and it contains               
39 fish ponds; Ulmu farm has a surface of 44 ha with 6 ponds in Faurei area. Fish ponds have 
the bottom soil and the dams from compact clay. 
Water supply for the basins is made in Ciocanesti farm through the drain canals from 
Boianu-Sticleanu Pond area, and in Ulmu farm through own sources. 
From the samples collected there was established the following physical chemical 
parameters: pH, residual chlorine, detergents, solved oxygen, nitrates, nitrites, phosphates, 
total ferrum, copper and ammonium. 
The assessments were made by using NOVA-60 device and the samples' collection 
was made with the automatic device. 
The values established were compared with the admitted limits according Order no. 
161/2006 regarding surface waters quality and according Schlotfeldt H. J. regarding the 
admitted limits for fish rearing. 
 
RESULTS AND DISCUSSION 
 
Analyzing the results obtained (table 1 and 2) it can be noticed that: 
Water pH in the three collecting points from Ciocanesti farm recorded values between 
6.7 and 7.0, and in the samples from Ulmu farm the pH values were between 7.3 and 8.7, 
values which range within the hygienically limits for surface waters and are appropriate for 
fish farming. 
Water reaction is important because it conditions the water physical chemical and 
biological processes and it influences the toxicity process of some compounds. For example, 
NH3 is extremely toxic at a pH higher than 8.  
Water alkaline or basic pH is irritating the fish leading to mucus hypersecretion, 
hemorrhage, skin or gills' injuries, or even death.  
Water pH has also an influence on water toxicity, so that an acid pH leads to an 
increasing of water metals and nitrites toxicity, while an alkaline pH increases ammonia 
toxicity. 
Residual chlorine from all the samples in the two farms recorded values belonging to 
the Ist quality class according to Order no. 161/2006 and to the admitted standards for carp 
farming. Residual chlorine over the admitted limits is toxic for fish, its toxicity being mainly 
related with water temperature. The higher water temperature (over 20°C), and the longer the 
fish's exposure to chlorine, the more serious the consequences, fish presenting neural disturbs 
(nervousness, jumps outside the water surface, leaning, mouth and caudal fin's convulsive 
movements). 
Solved oxygen represents an important chemical factor which is conditioning fish's 
life, facilitating water substances mineralization, aquatic flora and micro flora photosynthesis, 
it influences the metabolism and some water compounds assimilation and toxicity 
(Mitranescu E., 2008). 
According regulation in force, the obtained results are ranging water within the Ist 
quality class, all values being over the minimum limit of 6 mg/l water.  
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The values below 6 mg/l water for solved oxygen represent a restrictive factor for fish 
production and a high risk for various infections development. It also can lead to a non-
adaptative behaviors, such as crowding and loosing balance. 
Tab. 1 
The values of water physical and chemical parameters – pH, chlorine, oxygen, nitrates, copper 
 
Assessed parameters Fish farm Sampling point pH Cl2 (mg/l) O2 (mg/l) NO3- (mg/l) Cu (mg/l) 
1,5 m depth, fish pond center 6.8 0.15 6.0 3.0 - 
water surface, fish pond center 7.0 0.12 7.0 0 0,16 
Ciocanesti 
30 cm depth, fish pond shore 6.7 0.09 6.9 undetectable - 
20 cm depth, fish pond center 7.3 0.18 9 - 
1,5 m depth, fish pond center 8.7 0 8.1 0,56 
Ulmu 
30 cm depth, water supply 
point 
8.7 0.05 14.1 undetectable - 
I N/Ai 7 1 background 
II N/A 6 3 2 
III N/A 5 6 4 
IV N/A 4 15 8 
Maximum admitted limits provided 
by 161/2006 Order: quality classes 
V 
6.
5 
–
 
9.
5 
N/A <4 >15 >8 
Admitted limits for carp rearing 5.5 - 8 0.01 – 
0.03 
min. 4 max. 50 max. 0.3 
 
For the carp, the minimum admitted limit of solved oxygen in water is 3.0 - 3.5 mg/l 
in the winter and 5.0 - 5.5 mg/l in the summer, all the assessed values in the samples collected 
being over these limits. The excess of oxygen in water can rarely cause major harms to the 
fish, by paralyzing them. O2 concentration in water depends on the water temperature, 
clearness, atmospheric pressure etc. A poor quantity of O2 in water can occur in case of high 
water temperature, with turbidity, stationary water, or water polluted with oil, foam or 
detergents. Due to the fact that we have studied carp farms, and according to fish's 
preferences of O2 in water classification, they belong to the category of very permissive from 
this point of view. 
Tab. 2 
The values of water physical and chemical parameters – detergents,  
phosphate,  ferrum, nitrites, ammonia 
 
Assessed parameters 
Fish farm Sampling point detergents 
(mg/l) 
P  
(mg/l) 
Fe 
 (mg/l) 
NO2- 
(mg/l) 
NH4+ 
(mg/l) 
1,5 m depth, fish pond center - 1.8 0.2 0.015 - 
water surface, fish pond center 0.08 1.1 0.8 - undetected 
Ciocanesti 
30 cm depth, fish pond shore - 1.2 - - - 
20 cm depth, fish pond center - 7.7 0.9 0.079 - 
1,5 m depth, fish pond center 0.06 3.2 1.4 - undetected 
Ulmu 
30 cm depth, water supply point - 2.2 - - - 
I 1 0.05 background 0.01 0.2 
II 1.5 0.1 0.1 0.06 0.3 
III 2 0.2 0.3 0.12 0.6 
IV - 0.5 1 0.3 1.5 
Maximum admitted limits provided 
by 161/2006 Order: quality classes 
V - >0.5 >1 >0.3 >1.5 
Admitted limits for carp rearing N/A 0.6 - 1 max. 2 max. 0.2 max. 1.0 
`The maximum value for residual chlorine is not available in the Order 161/2006. For drinking water (STAS 
1342/2991), maximum admitted value is 0,28 mg/l at consumer level 
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The nitrates (NO3-) have not been detected in water samples collected from the Ulmu 
farm, while concerning the Ciocanesti farm, in the samples collected form 1.5 m depth and 
from center there was recorded a concentration of 3 mg/l which ranged the water within the 
IInd quality class. 
The nitrites (NO2-) have recorded values which ranged the water form Ciocanesti farm 
within the IInd quality class. In the samples from Ulmu farm, collected at 30 cm from the 
surface and from the center there were recorded values of 0.079 corresponding to the IInd 
quality class. 
The nitrate substances in the water are resulting from the organic matter 
disintegration, from the use of mineral or organic fertilizers etc. (Simion V., 2007; Hegedus 
C., 2005). 
The nitrites can be found in water in lower concentrations, due to their instability, 
being easily oxidized. Nitrites ions are penetrating the fish at gills' level, into the blood where 
they bind to hemoglobin creating methemoglobin which colors the blood and the gills in 
brown, fish are becoming apathetic, they hardly find their way, they stop to respond on 
stimulus and they die by asphyxia when 70 - 80% from the total amount of hemoglobin 
becomes methemoglobin. 
The ratio nitrites/chlorides should be approximately 8 (Svobodova, Z 1991) so that the 
fish can survive. The nitrites concentration level established (0.015 mg/l) is below the 
maximum admitted limit of 0.2 mg NO2-/l water, limit which assure fish protection.  
The level of nitrates in water samples is also way below the maximum admitted level 
provided for carp (80 mg/l). 
Water salinity is represented by the alkaline-earth metals salts (Ca, Mg) and alkaline 
metals salts (Na, K), and secondary by the non-metallic elements salts (N, P, S) and by those 
of the transitional metals (Fe, Mn). 
Ferrum concentration from the water samples collected from Ciocanesti had values 
corresponding to the IIIrd quality class, while the water from Ulmu fish farm belongs to the 
Vth quality class.  
Ferrum high concentration in water can affect fish up to their intoxication, on the 
background of low oxygen content on the water surface, low pH and low water temperature. 
When water temperature is low, ferrum from the water can favor the development of 
ferrum stock bacteria, which multiply excessively and concur to bivalent compounds' 
oxidation. 
Fish's gills will be covered by the filamentous colony of this bacteria, which are 
modifying gills' color, reducing their surface, destroying the respiratory epithelium and 
suffocate the fish. According regulations in force, ferrum concentration in the samples 
collected from the two farms is within the admitted limits for carp, up to 2 mg/l water.  
Regarding phosphates concentration in the samples, there can be noticed values 
exceeding the admitted limits provided by Order no. 161/2006 for all water samples, which 
ranged the water from both farms within the Vth quality category. 
Concerning the admitted limits for carp (0.6 - 1.0 mg/l), all values registered 
exceeding as follows: in Ciocanesti, by 3 times in the samples collected in depth and by                
2 times in those collected from the surface; in Ulmu farm, by 2 times at the border and at               
30 cm depth, by 3 times in the samples collected from 1.5 m depth and center, and by almost 
8 times in the samples collected from 20 cm from the surface in the centre of the pond. 
The detergents were detected in the samples collected from the surface and from the 
center of Ciocanesti farm and in the samples collected from the center of Ulmu pond, as well 
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as in those collected from 1.5 m deep. All values ranged within the limits provided for the Ist 
quality class regarding surface waters. 
 
CONCLUSIONS 
 
1. Water pH in the two fish farms has values within the limits provided for carp. 
2. Residual chlorine and solved oxygen recorded values corresponding to the Ist 
quality class according Order no. 161/2006 and appropriated for carp rearing. 
3. The nitrates and nitrites concentrations had values corresponding to the IInd quality 
class for water and ranged within the maximum admitted limits provided for carp farming. 
4. Ferrum from the water samples had values corresponding to the IIIrd quality class 
in Ciocanesti and to the Vth quality class for Ulmu; regarding the values for carp farming, they 
ranged within the admitted limits up to 2 mg/l. 
5. Phosphates concentrations ranged the water from both farms within the Vth quality 
class; regarding the values for carp breeding, they exceeded the maximum admitted limits by 
2 times in the samples collected from the surface and by 3 times in those collected from 1.5 m 
depth in both farms – Ciocanesti and Ulmu. 
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